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(a) Cell lineage for HMECs was determined by flow cytometry analysis of cell surface marker expression (EpCAM, CD24, CD49f and CD44). This analysis was carried out for the following HMEC strains -BRCA1 mut/+ (CP10, CP16, CP17, AR16, 79 and AR11) and BRCA1 +/+ (CP22, CP29, CP32, AR7). (b) Nuclear extracts from BRCA1 mut/+ and BRCA1 +/+ fibroblast strains were prepared and analyzed for BRCA1 protein level. A non-specific band was used as a loading control. (c) Whole cell extracts (prepared with NETN300) of HMEC strains were analyzed for BRCA1 protein levels. GAPDH level is used as a loading control. (d) Replication profiles for each of the HMEC and fibroblast strains were assayed by BrDU based FACS analysis. Briefly, the cells were pulse-labeled with 10uM BrdU for 30 minutes (for HMECs) and 1.5hours (for fibroblasts-which proliferate more slowly than HMECs) and then fixed for FACS analysis. In situ RNA hybridization was carried out for HSATII in BRCA1 +/+ (CP22, CP32, CP29) and BRCA1 mut/+ (CP10, 79, CP16 and CP17) lines. Images for CP22 and CP10 are shown in the figure. SW620 is a colon cancer line and was used as a positive control for HSATII (it expresses HSATII after dox induction). GAPDH was used as a positive control for RNA FISH in these experiments. (c) Steady state levels of Slug in BRCA1 +/+ HMECs (AR7) were similar to those BRCA1 mut/+ strains (CP10, CP16 and CP17). MDA-MB-231 (a basal-like sporadic breast cancer cell line) was used as a positive control here. MCF7 (a luminal line) served as a negative control for SLUG expression. Each panel was taken from the same blot, but the top panel was exposed to vinculin Ab to yield loading control results. The bottom-most panel represents a longer exposure than the middle one. Both reflect SLUG protein abundance. Figure 4 . Generation of ssDNA and pRPA32 loading on chromatin after stalled fork induced DNA damage. (a) phospho-RPA32 (pRPA32) loading on chromatin is BRCA1 dependent. U20S cells infected with lentiviral shRNA directed at BRCA1 (ShB) exhibit reduced pRPA32 loading, compared to control infected (ShRNA directed at Luciferase, ShL), after HU -induced stalled fork formation. (b, c, d ) BRCA1 mut/+ and BRCA1 +/+ fibroblast and HMEC strains were either mock-treated or irradiated with 30J/m 2 of UV and/or exposed to HU (10mM for 3hours). All were harvested 3 hours post damage. Chromatin-rich extracts were prepared and analyzed by western blot for the presence of pRPA32. Each panel represents a different blot. Strains depicted in a given blot replicated similarly on the day of the experiment. Strains marked with asterisk are 185delAG mutation bearing strains. (a) BRCA1 mut/+ (47 and 46) were infected with either eGFP expressing or HA-tagged BRCA1 lentiviral vector. Infected cells were grown in presence of Blasticidin. Western blots for the immunoprecipitated (IP) samples were probed with antibody to BRCA1 (MS110). (b) CP16, CP17 and 79 (BRCA1 mut/+ ) cell lines were irradiated with either 15J/m2 UV alone (UV) or with UV followed by 10gy dose of IR (UV + IR). Cells were harvested 4 hours post damage. Protein extracts were analyzed by western blotting for BRCA1. GAPDH served as a loading control in these experiments. (c) Distribution of IdU tract lengths, after incubation of cells in presence of HU and/or absence of HU, is plotted as a curve for BRCA1 +/+ fibroblast strains (AR20L) and BRCA1 mut/+ (46 and 39) strains. Experimental design is as described in Fig. 5c. (d) BRCA1 mut/+ cells reveal a compromised DNA repair efficiency compared to BRCA1 +/+ cells after exposure to low dose UV (5J/m2). DNA damage was measured as a percentage of DNA in comet tails after UV. Representative images for comets in unirradiated (-UV) and irradiated (+UV) samples are shown. (e) BRCA1 mut/+ and BRCA1 +/+ HMECs were irradiated with 5J/m2 of UV and allowed to recover for 3 hours before carrying out the alkaline comet assay. Percentage of DNA in the comet tails is plotted for unirradiated (left panel) and irradiated cells (right panel). Green bars = BRCA1 +/+ and red= BRCA1 mut/+ cells. The mean result and standard deviation of at least three different experiments is plotted. In each experiment at least 250 individual cells were scored for percentage of DNA in the comet tails using CellProfiler software. Figure 6 . Recruitment of CtIP, Rad51 and Mre11 to sites of stalled forks (after UV-induced DNA damage) in BRCA1 +/+ and BRCA1 mut/+ strains. BRCA1 +/+ and BRCA1 mut/+ HMECs and fibroblast strains were irradiated with 30J/m2 UV through micropore filters. Cells were fixed 3 hours post UV-induced DNA damage and immunostained for CtIP (a), Rad51 (b) and Mre11 (c). CPD (cyclobutane pyrimidine dimers) and -H2AX staining was used to mark the sites of UV damage/stalled forks. Plots on the right show percentage of cells with the respective proteins (CtIP, Rad51 and/or Mre11) localized in micropores. Green bars denote BRCA1 +/+ strains and red bars denote BRCA1 mut/+ strains in all the plots. 
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